COMPONENT FEEDING APPARATUS 

BACKGROUND OF THE INVENTION 

Field of the Invention: 

The invention relates to a component feeding apparatus for feeding electronic 
5 components to a pick-up position by intermittently fonvarding a storage tape storing the 
electronic components at predetermined pitches. 
Description of the Related Art: 

In a conventional component feeding apparatus, a storage tape is intermittently 
forwarded by predetermined pitches by using a forwarding gear corresponding to storing 
10 pitches of components in the storage tape (for example, Japanese Patent Application 
Publication No. Hei 7-283596). When changing the pitches for forwarding the storage 
tape, it is necessary to change a connecting position of a link for controlling a forwarding 
operation of the storage tape or replace mechanical elements such as the link and a 
forwarding gear. For example, for intermittently forwarding the storage tape of 2 mm 
15 storing pitches by 2 mm pitches, a forwarding gear having teeth, which corresponds to 2 
mm forwarding pitch, is used. For intermittently forwarding the storage tape of 1 mm 
storing pitches by 1 nrni pitch, a forwarding gear having teeth, which corresponds to 1 
mm forwarding pitch, is used. 

However, it is difficult and impractical to form a forwarding gear having teeth 
20 corresponding to 1 mm forwarding pitch, since the durability of such a miniature gear is 
low and manufacturing costs are high. 

SUMMARY OF THE INVENTION 
The invention provides a component feeding apparatus for feeding 
electronic components to a pick-up position by intermittently forwarding a storage tape 
25 storing the electronic components therein by a forwarding pitch that is adjustable. The 
apparatus includes a sprocket supported rotatably around a rotation axis and 
intermittently forwarding the storage tape, a forwarding gear supported rotatably around 
the rotation axis, a forwarding lever supported rotatably around the rotation axis, and a 
first forwarding pawl and a second forwarding pawl which are attached to the forwarding 
30 lever. The first and second forwarding pawls are configured to engage with the forward 
gear alternatively upon a rotational movement of the forwarding lever in a predetermined 
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direction so that each of the rotational movements of the forwarding lever generates a 
rotation of the forward gear by a half tooth pitch. 

The invention also provides a component feeding apparatus for feeding electronic 
components to a pick-up position by intermittently forwarding a storage tape storing the 
5 electronic components therein by a forwarding pitch that is adjustable. The apparatus 
includes a sprocket supported rotatably around a rotation axis and intermittently 
forwarding the storage tape, a forwarding gear supported rotatably around the rotation 
axis, a forwarding lever supported rotatably around the rotation axis, and a plurality of 
forwarding pawls attached to the forwarding lever. The forwarding pawls are 

10 configured to engage with the forward gear in turn upon a rotational movement of the 

forwarding lever in a predetermined direction so that each of the rotational movements of 
the forwarding lever generates a rotation of the forward gear by a pitch of a tooth divided 
by a total number of the forwarding pawls. 

BRIEF DESCRIPTION OF THE DRAWINGS 

15 Fig. 1 is a plan view of a component mounting apparatus of an embodiment of this 

invention. 

Fig. 2 is a side view of the component mounting apparatus of Fig. 1 mounted with 
a component feeding apparatus. 

Figs. 3A, 3B and 3C show rotations of a forwarding gear by a first forwarding 
20 pawl in the component feeding apparatus of Fig. 1 . 

Figs. 4A, 4B, and 4C show rotations of the forwarding gear by a second 
forwarding pawl in the component feeding apparatus of Fig. 1 . 

DETAILED DESCRIPTION OF THE INVENTION 
An embodiment of a component feeding apparatus of the invention will be 
25 described with reference to the drawings. Figs. 1 and 2 show a component mounting 
apparatus using the component feeding apparatus of the embodiment. The component 
mounting apparatus has an XY table 1 to receive a printed board 5 which is to be 
mounted with an electronic chip component 4 (hereafter, referred to as a "chip 
component"). This XY table 1 is movable in X and Y directions by rotation of an X axis 
30 motor 2 and a Y axis motor 3, respectively. The component mounting apparatus further 
has a feeding stage 6 provided with many component feeding apparatuses 7 for feeding 
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the chip components 4. A nut (not shown) is fixed to this feeding stage 6 and a ball 
screw 9 is screwed therein. When the ball screw 9 rotates driven by a feeding stage 
drive motor 8, the feeding stage 6 moves in the X direction along linear guides 1 1 
through the nut screwed with the ball screw 9. 
5 Furthermore, the component mounting apparatus has a turntable 1 2. The 

turntable 12 is intermittently rotatable by rotation of a cam (not shown) driven by a drive 
motor (not shown). There are eight mounting heads 14 disposed on an outer edge of a 
lower surface of the turntable 12 at equal pitches corresponding to pitches of the 
intermittent rotation of the turntable 12. The mounting head 14 has four suction nozzles 

10 1 3 for picking the chip components 4 up by suction. 

Each of the mounting heads 14 is attached to a lower part of a head shifting shaft 
(not shown), which is provided piercing through the tumtable 12 and vertically movable. 
The mounting head 14 moves upward and downward by vertical shifting of the head 
shifting shaft driven by a vertical movement drive source (not shown). 

15 The suction nozzles 13 provided in the mounting head 14 pick the chip 

components 4 up from the component feeding apparatus 7. 

A position where the mounting head 14 stops for the suction nozzles 1 3 to pick the 
chip components 4 up by suction is a pick-up station. The suction nozzle 1 3 picks the 
chip component 4 up at the pick-up station. A next position where the mounting head 

20 14 stops is a recognition station. A component camera 1 5 takes an image of the chip 
component 4 attached to the suction nozzle 13 at this recognition station. A recognition 
processing device recognizes a shift amount of a position of the chip component 4 based 
on the taken image. 

A next position where the mounting head 14 stops after the recognition station is 
25 an angle adjustment station. At this angle adjustment station, a nozzle rotation roller 
16 adjusts a rotation angle of the chip component 4 by the shift amount by rotating the 
suction nozzle 13 in a 0 direction based on a recognition result extracted by a recognition 
processing device. 

A next position where the mounting head 14 stops after the angle adjustment 
30 station is a mounting station. The chip component 4 attached to the suction nozzle 1 3 
stopping there is moimted on the printed board 5 set on the XY table 1 at this mounting 
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station. 

A rotation amount of the cam, which is described above, is controlled by a cam 
positioner. The cam positioner detects rotation angles of the specified cam, and a 
control (not shown) device receiving detecting signals sends a command of starting each 
5 of various operations to each of devices. 

A vertical shift bar 20 is provided above the component feeding apparatus 7 which 
moves by moving of the feeding stage 6 and stops at a position where the chip component 
4 is picked up. The vertical shift bar 20 moves upward and downward by a vertical 
movement apparatus (not shown). A component feeding operation of the component 

10 feeding apparatus 7 is performed by vertical shifting of the vertical shift bar 20. 

The component feeding apparatus 7 is detachably attached on the feeding stage 6. 
The attachment process is as follows. First, an operator grips a hold portion 25 and a 
turning lever 26 shown (Fig. 2), and turns the tuming lever 26 around an axis 27 resisting 
a spring force of a spring 28 to rotate an engagement portion 29 on a tip of the tuming 

15 lever 26 counterclockwise in Fig. 2. In this state, attachment pins 30 provided on front 
and back portions of a lower part of the component feeding apparatus 7 are inserted in an 
attachment hole 31 formed in the feeding stage 6. After the attachment pins 30 are 
inserted in the attachment hole 3 1 like this, an operator retums the tuming lever 26 to an 
original position by utilizing the spring force of the spring 28 to engage the engagement 

20 portion 29 with a receive portion 32, thereby completing attachment of the component 
feeding apparatus 7 to the feeding stage 6. 

The component feeding apparatus 7 has a tuming lever 54 rotatably supported by a 
support axis 50 as a center axis. Although the tuming lever 54 is being pulled in a 
clockwise direction by a pulling spring 80, as the above-described vertical shift bar 20 

25 descends, the tuming lever 80 turns counterclockwise resisting the pulling force of the 
pulling spring 80 in Fig. 2. The tuming lever 54 is connected to a transfer drive piece 
55, and an end of the transfer drive piece 55 is rotatably connected with one end of a 
transfer lever 75. Another end of the transfer lever 75 is rotatably connected with a 
forwarding lever 76, and the forwarding lever 76 is supported by a fixing axis 90 tumably 

30 therearound. 

When the vertical shift bar 20 lowers to rotate the tuming lever 54 
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counterclockwise, this counterclockwise rotation is transferred to the transfer lever 75 
through the transfer drive piece 55. The motion of the transfer lever 75 is transferred to 
the forwarding lever 76, and the forwarding lever 76 turns counterclockwise around the 
fixing axis 90 as a center axis. 
5 The forwarding lever 76 is provided with a first forwarding pawl 77A and a second 

forwarding pawl 77B. The first and second forwarding pawls 77A and 77B are 
provided in a position where those can be alternately engaged with a forwarding gear 78 
by turning the forwarding lever 76 counterclockwise in Fig. 2. The forwarding gear 78 
is rotatably attached around the fixing axis 90 as a center axis. A disk-shaped sprocket 

10 79 is fixed to the forwarding gear 78 and also rotates with the forwarding gear 78 around 
the fixing axis 90 as a center axis. 

As the forwarding lever 76 turns counterclockwise, the forwarding pawls 77A and 
77B alternately rotates the forwarding gear 78 counterclockwise by half a tooth pitch. 
That is, when the vertical shift bar 20 lowers to turn the turning lever 54 

15 counterclockwise in Fig. 2 and also turn the forwarding lever 76 counterclockwise, either 
one of the two forwarding pawls 77A and 77B, for example, the first forwarding pawl 
77A rotates the forwarding gear 78 counterclockwise by half a tooth pitch. Then, the 
vertical shift bar 20 rises up to turn the forwarding lever 76 clockwise. When the 
vertical shift bar 20 lowers next time, the second forwarding pawl 77B rotates the 

20 forwarding gear 78 counterclockwise by half a tooth pitch. That is, two strokes of the 
vertical shift bar 20 rotate the forwarding gear 78 by a tooth pitch. 

The above-described operation will be described in detail with reference to Figs. 
3A, 3B, 3C, 4A, 4B, and 4C. Figs. 3A, 3B, and 3C are views showing a state where the 
forwarding lever 76 rotates counterclockwise and the first forwarding pawl 77A rotates 

25 the forwarding gear 78 coimterclockwise by half a tooth pitch. A tip of the first 

forwarding pawl 77 A is being pulled in a counterclockwise direction by a spring (not 
shown) and in contact with a tooth a of the forwarding gear 78 (Fig. 3 A). When the 
forwarding lever 76 turns counterclockwise from this state, the first forwarding pawl 77A 
becomes in contact with a tooth b of the forwarding gear 78 and rotates the forwarding 

30 gear 78 counterclockwise (Figs. 3B and 3C). At this point, the second forwarding pawl 
77B is only in contact with a tooth c of the forwarding gear 78, being pulled in a 
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counterclockwise direction by a spring (not shown). That is, by one counterclockwise 
turning of the forwarding lever 76, the first forwarding pawl 11 A rotates the forwarding 
gear 78 counterclockwise by half a tooth pitch. 

Figs. 4A, 4B, and 4C are views showing a state where the forwarding lever 76 
5 turns counterclockwise again and the second forwarding pawl 77B rotates the forwarding 
gear 78 counterclockwise by another half a tooth pitch. After the forwarding gear 78 
rotates counterclockwise by half a tooth pitch in Figs. 3A, 3B, and 3C as described above, 
the forwarding lever 76 turns clockwise to make a tip of the second forwarding pawl 77B 
in contact with a tooth e over the tooth c of the forwarding gear 78 (Fig. 4A). Then, as 

10 the forwarding lever 76 turns counterclockwise next in Fig. 4 A, the second forwarding 
pawl 77B becomes in contact with the tooth c of the forwarding gear 78 and rotates the 
forwarding gear 78 counterclockwise (Figs. 4B and 4C). At this point, too, by one 
counterclockwise turning of the forwarding lever 76, the second forwarding pawl 77B 
rotates the forwarding gear 78 counterclockwise by half a tooth pitch in Fig. 4. 

15 As described above, by two turning movements of the forwarding lever 76, the 

forwarding gear 78 rotates counterclockwise by a tooth pitch, as shown in Figs. 3 A, 3B, 
3C, 4A, 4B, and 4C. 

This half a tooth pitch rotation of the forwarding gear 78 by one counterclockwise 
turning of the forwarding lever 76 is achieved by adjusting an amount of the decent of the 
20 vertical shift bar 20, a length of the transfer drive piece 55 or the transfer lever 75, and a 
connecting position between the transfer drive piece 55 and the transfer lever 75. 
Furthermore, the forwarding gear 78 is engaged with a anti-reverse pawl (not shovm), so 
that the forwarding gear 78 does not rotate clockwise in Fig. 2. 

When the forwarding gear 78 intermittently rotates counterclockwise by half a 
25 tooth pitch around the fixing axis 90 in Fig. 2 as described above, the sprocket 79 

integrally fixed to the forwarding gear 78 also intermittently rotates counterclockwise 
around the fixing axis 90. 

Forwarding pins 79a are formed on a circumference edge of the sprocket 79 at 
predetermined pitches. The forwarding pins 79a can be inserted in forwarding holes 
30 (not shown) formed at predetermined pitches on the storage tape 74 of predetermined 
storing pitches conveyed on a chute 89. As the sprocket 79 rotates intermittently, the 
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forwarding pins 79a inserted in the forwarding holes convey the storage tape 74 by a 
predetermined pitch to feed the chip components stored in the storage tape 74 to a 
pick-up position of the suction nozzle 13. 

In the above-described structure, even if the teeth of the forwarding gear 78 are 
5 formed at 2 mm pitches, there is no need to change the forwarding gear 78 for the storage 
tape of 1 mm storing pitches but half a tooth pitch rotation of the forwarding gear 78 can 
intermittently forward the storage tape of 1 nmi storing pitch by 1 mm pitches. 
Therefore, although it is difficult to form the forwarding gear having teeth corresponding 
to the storage tape of 1 mm storing pitch, the forwarding gear having teeth at 2 mm 
10 pitches can be employed for the storage tape of 1 mm storing pitches. 

Furthermore, when the turning lever 54 tums counterclockwise in Fig. 2, a ratchet 
lever 81 tums counterclockwise through the pulling spring 80. The ratchet pawl 82 is 
engaged with a ratchet gear 83 so that a cover tape reel 84 rotates counterclockwise by a 
predetermined angle in Fig. 2. As the cover tape reel 84 rotates, a cover tape 87 pasted 
1 5 on the storage tape 74 is peeled off the storage tape 74 at an opening 86 of a suppressor 
85 pressing the storage tape 74 and wound around the cover tape reel 84. 

Operation of the component pick-up apparatus provided with the above-described 
component feeding apparatus 7 will be described. 

When an automatic operation starts by operating an operation portion (not shown) 
20 in the component mounting apparatus, a feeding stage drive motor 8 rotates and the 

feeding stage 6 moves along the linear guides 1 1 in order to move the component feeding 
apparatus 7 to a pick-up position of the suction nozzle 13 waiting at the pick-up station 
through the ball screw 9 and the nut, the component feeding apparatus 7 feeding the 
target chip component 4 specified in mounting data stored in a storage device (not 
25 shown). 

Then, when the component feeding apparatus 7 stops at the pick-up position of the 
suction nozzle 13, the vertical shift bar 20 lowers to be in contact with the turning lever 
54, and turn the turning lever 54 counterclockwise in Fig. 2. As the turning lever 54 
tums counterclockwise by lowering of the vertical shift bar 20, the transfer drive piece 55 
30 drives the transfer lever 75 and the transfer lever 75 tums the forwarding lever 76 
coxmterclockwise in Fig. 2. When the forwarding lever 76 tums counterclockwise, 
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either one of the forwarding pawls 77A and 77B rotates the forwarding gear 78 by half a 
tooth pitch. As the forwarding gear 78 rotates, the sprocket 79 rotates to forward the 
storage tape 74 by a predetermined pitch and to feed the chip component 4 to the pick-up 
position of the suction nozzle 13. 
5 As the turning lever 54 rotates counterclockwise in Fig. 2, the ratchet lever 81 

turns counterclockwise though the pulling spring 80. The ratchet pawl 82 is engaged 
with the ratchet gear 83 and rotates the cover tape reel 84 counterclockwise by a 
predetermined angle in Fig. 2. As the cover tape reel 84 rotates, the cover tape 87 
pasted on the storage tape 74 is peeled off the storage tape 74 at the opening 86 of the 

10 suppressor 85 pressing the storage tape 74 and wound around the cover tape reel 84. 

The chip component 4 picked up by the suction nozzle 13 at the pick-up station is 
moved to the recognition station by intermittent rotation of the turn table 12, the 
recognition camera 15 takes an image of the chip component 4 there, and the recognition 
processing device recognizes a shift amount of the position of the chip component 4. 

15 The nozzle rotation roller 16 adjusts an angle by the shift amount at the angle adjustment 
station to set the chip component 4 at a proper angle by moving it in the 9 direction 
specified in data (not shown). 

Next, the printed board 5, which is specified in the data, is set at a proper position 
aligned by the shift amount in the X and Y directions by rotation of the X axis motor 2 

20 and the Y axis motor 3 of the XY table 1 . The chip component 4 is mounted on this 
printed board 5 by descending of the suction nozzle 1 3 at the mounting station. Then, 
the chip components are sequentially mounted on the printed board 5 similarly. 

Three or more forwarding pawls can be provided on the forwarding lever 76 at 
equal pitches. In this case, by each turning movement of the forwarding lever, each of 

25 the forwarding pawls is engaged with the forwarding gear 78 in turn so that the 

forwarding gear 78 rotates by one n-th of a tooth pitch ("n" means the total number of the 
forwarding pawls, e.g., one-third of a tooth pitch when provided with three pawls). 
Thus, the storages tapes of smaller pitches, for example less than 1 mm, my be used 
without changing the forwarding gear 78. 

30 Although particular embodiments of the invention have been disclosed in detail, it 

will be recognized that variations or modifications of the disclosed apparatus, including 



the rearrangement of parts, are possible and those are included within the scope of the 
invention. 
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